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[daim(s)] 

[Claim 1] Biotreatment equipment which designates that it consis 
ts of biotreatment tank which purification is done organically 
contaminated water in biological , membrane module which 
consists ofthe hollow fiber membrane or ceramic membrane which 
is arranged inside aforementioned treatment tank , air disperser in 
order to supply gas which is arranged in downward part of 
aforementioned membrane module, filter means in order 
transmission to do liquid from outer surface of aforementioned 
film in membrane inside, cleaning means which pressure injection 
does washing agent solution in order to wash mambrane fouling 
inthe inside of aforementioned film, washing agent solution flows 
out into thebiotreatment tank, as feature. 

[Description ofthe Invention] [Industrial Area of Application] T 
his invention is something regarding equipment which 
biotreatmentis done organically contaminated water with 
microorganism of active sludge or the like. 

( Prior Art ) 

Method which from conventional immersion doing ceramic membr 
ane or hollow fiber membrane directly inside aeration tank ofthe 
activated sludge treatment process, while giving shear flow to 
outer surface of film with turbulent flow whichoccurs by aeration 
air, absorbing membrane-permeating liquid with pump , obtains 
treated water is public knowledge. 

But, this inventor, when test it does this conventional equipment , 
with just turbulent flow due to aeration, pollution of membrane 
outer surface satisfactory it is not possibleto prevent, being big 
deficiency that flux ( membrane permeation flux m*/m 2 day ) 
decreases gradually, was ascertained. 

Therefore, in order satisfactory to prevent pollution ( fouling ) of 
the film, contaminant of film surface must be removed with 
cleaning agent of theperiodically NaQO etc,, but. conventional 
equipment removes membrane module from aeration tank at time 
of chemical cleaningand after washing, must do troublesome , 
difficult work whichagain immersion is done inside aeration tank 
with chemical. 
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This kind of work if it is a experimental apparatus, execution is po 
ssible easily.but, with actual equipment scale quite is difficult, is 
impractical almost 

( Problems That Invention Seeks to Solve ) 

This invention is something which designates that deficiency of th 
is kind ofconventional equipment is solved as problem while 
membrane module is installed inside theaeration tank in order to be 
able to do effective chemical cleaning, is something which 
offersthe equipment which is formed. 

(means in order to solve problem) 

As for this invention, It is a biotreatment equipment which desig 
nates that it consists of biotreatment tank which purification 
isdone organically contaminated water in biological , 
themembrane module which consists of hollow fiber membrane or 
ceramic membrane which is arranged inside aforementioned 
treatment tank , air disperse! in order to supply gas which is 
arranged in downward partof aforementioned membrane module, 
filter means inorder transmission to do liquid from outer surface 
of aforementioned film in membrane inside , cleaning means 
which pressure injection does washing agent solution in order to 
wash mambrane fouling inthe inside of aforementioned film, 
washing agent solution flows out into thebiotreatment tank, as 
feature, theabove-mentioned problem can be solved because of this. 
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As for this invention, in biotreatment equipment which does biotr 
eatment and fitration inthe same time, with while it is installed 
inside equipment without removing membrane moduleusing for 
said fitration to outside the system, from it is something 
whichdesignates that equipment which effectively washes 
mambrane fouling ispossessed as feature. 

Namely, as for this invention, attendant upon advance of fitratio 
n ofthe biotreatment and active sludge, membrane permeation 
flux decreases membrane outer surface , namely, with contaminant 
which depositsin membrane surface (Therefore, membrane inside 
it points to side which does not contact thesaid treatment tank 
internal liquid. ) side which contacts with treatment tank internal 
liquid. This time, washing film becomes necessary, but, with this 
invention membrane module with that way state, filtration pump 
is stopped and cleaning agent solution pressure injection is done in 
membrane inside with washing pump , cleaning liquid is moved to 
outside from membrane inside, aeration doing from air disperser, 
it is something which removes thecontaminant of SS, slime or the 
like which deposits in film by giving turbulent flow tothe 
treatment tank internal liquid. 

In this case, because membrane module is external pressure type, i 
n order for liquidfrom film outside to move to membrane inside, 
way pressure difference occurs between the film and treatment 
tank internal liquid, providing filter means. Arrangement is 
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optionaL for example, itcanlist treated water that it flows out, 
membrane inside with pump making use of absorption and water 
level difference . 

In addition, as for cleaning means at time of membrane cleaning, 
way liqiridmoves to direction of opposite to above-mentioned 
titration, in orderthe pressure injection to do washing agent 
solution with pump, it is good to form. 

In addition, this invention at time of membrane cleaning end, whe 
n cleaning sohitionremains inside membrane module, absorbing 
this with pump , in order torecover in cleaning agent solution 
storage tank, is possible. 

In this invention, pressure insertion of cleaning agent solution, wi 
th pressure of 1 to 5 kgtfcm 2 , the preferably, and 1 to 2 kgffcm , 
is selected generally from range of the 10 to 3 0-minute. In this 
case, above-mentioned value is adjusted appropriately thekinds of 
contaminant (Namely, raw water kinds ), by film pore diameter 
etc. 
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Cleaning agent solution which is used for this invention uses aqueo 
us solution which adjustedthe chemical of public knowledge 
specified concentration, but jointly using with cleaning agent 
solution and water washing, it is possible to use membrane 
cleaning. 

When for example NaCIO are used as cleaning agent, solution con 
centration, is the0.03 to 1 wt% , preferably, and 0.03 to 0.05 
wt%. In addition, when treatment tank capacity 10 m 3 and 
membrane module surface area are washing the200 m 2 , 100 to 200 
be able to use said cleaning agent solution, film can be washed 
inthe satisfactory. Because , as for quantity where said cleaning 
agent gives theadverse effect to microorganism it is above 200 
g/m 3 , this invention can wash film in satisfactory. It understands 
that it is a extremely effective washing method which does not 
give adverse effect to the microorganism. 


*BWIciS^tB»»taL-CBfttttBflW"*fcAlctt 
■©Brt©JH»ttEBttf»l=BS**uf* ±BIM6W*» 


*fc»**BtSS*©*H©BB, BBItt*l=BS**i* 


Treatment tank of this invention, if when washing air is is used, w 
hen itmakes aerobic biotreatment tank of one kind, is conducive, 
but aerobic and the anaerobic in especially biotreatment are not 
limited. 

In this invention in order to guarantee anaerobic through membran 
e cleaning, thegas of nitrogen etc should have been used for air 
disperses In addition, concrete arrangement of inside tank of said 
air disperserespeciaUy is not limited and in order to be able to 
showabove-mentioned function, if should have been constituted 
At least, in order that from membrane module bottom aeration it 
to be possible, itis desirable to be arranged. 

Therefore, in this invention, being introduced by treatment tank, 
kind , extent ofthe water quality of organically contaminated 
water which biotreatment can be done especially is notliinited. In 
this case, said organically contaminated water, even when being 
something which biotreatment isnot done may be something 


ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. 1STA cannot 
be held liable for any detriment from its use. WWW: httpy/www.intlscience.com Tel:800-430-5727) 


P.4 


JP 94065371 


*y*3ia*MiR#»**u. *ya*n* 
^ftM^ft-e**. corns. #sniai*ttiMt&* 


+ s * * ic*£uho>«$i* t itm * *2*R * mm l tMv 


114. 7*$(B*f«tt^7Ka>3EA3. 2 l*R1i»3E«W« 


4>2*g : evi-^4A<2aaas»*r^±s»^ST, as 


which includes active sludge which biotreatment isdone. Because of 
that as for this invention, in prestage and/or poststage of 
biotreatment tank, ther optional biotreatment tank or 
treatment tank of public knowledge other than biotreatment tank 
can be included And treated water and/or active sludge slurry 
which titration is done to these other treatment tank with thesaid 
membrane module can be introduced. When these other treatment 
tank are biotreatment tank, biotreatment condition with aerobic 
condition and isgood with anaerobic condition. 

In addition, as for biotreatment tank of this invention, it divides 
with point where membrane module exists and otherspace with 
septa , divide with into space where membrane module exists and 
spacewhere that does not exist It can function each space as 
biotreatment tank of microorganism growth condition which same 
or differs. Dividing with same growth condition, one where 
membrane module exists isdone, nitration function comparing to 
biotreatment, priority. One where that does not exist becomes 
biotreatment exclusive use. In addition, incase of growth 
condition which differs, space where membrane module exist is 
designated as aerobic nitrification part which ammonia nitrogen 
componentthe nitrification is done. With space where that does 
not exist as anaerobic deiutrification part In this, NOx-N liquid 
which nitrification is done flowing, denitrification ispossible with 
said nitrification part. 

This way, each space functional isolation is done by as description 
above dividingthe biotreatment tank with septa. More efficient, 
space-saving biotreatment is possible. In this case, through said 
septa and/or pipe, in order for active shidge slurry and/or 
membrane-permeated water to circulate^ can constitute between 
each space. 

As for this invention, waste discharge equipment which discharges 
membrane foulant which peels ofrwith washing membrane module 
in outside the system, waste discharge equipment which discharges 
unnecessary active sludge which is utilized with biotreatment 
tankcan be possessed. 

( Working Example ) 

Below, concrete Working Example of this invention while referri 
ng to Drawing l,as you explain, you explain constitution and 
action of this inventionwith example which uses hollow fiber 
membrane. 

As for 1, flow inlet of organically contarninated water of sewer et 
c. As for 2 activated sludge treatment tank . 3 is air-dispersing 
member. 

Hollow fiber membrane module 4 is hang upper part of air-dispersi 
ng member, immersion is done. In order for turbulent flow which 
is caused by dispersed air to reach to thesurface of hollow fiber 
membrane, it is arranged As for hollow fiber membrane module 4, 
quite multiple hollow fiber has become bundle, active sludge SS 
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membrane separation is done with outer surface of hollow fiber, 
liquid which transmission is done inside of hollow fiber of one-by- 
one in nitrate water collector 5 garnering, it is absorbed by 
suction pump 6 , clarified water 7 where SS is removedcompletely 
is acquired 

In surface of hollow fiber membrane because it can give turbulent fl 
ow due to theaeration air, extent where active sludge deposits is 
little, membrane permeation flux which it stabilizes is acquired 
long time . But, when long time it elapses, a some membrane 
foulant ( active sludge is presumed those which make biopolymer 
of protein etcwhich secretion is done main. ) adsorbs into 
surfaceof hollow fiber membrane mainly, membrane permeation 
flux decreases considerably. 

Because of that, conventional , removes hollow fiber membrane 
module entirety from activated sludge treatment tank 2. 
immersion it does in solution of membrane cleaning agent of 
NaOH, HCland NaCIO etc. membrane foulant after chemically 
removing, immersion is done again inside thesaid treatment tank. 
It was necessary to reopen driving. But, this kind of work with 
laboratory scale being a practical, with actual equipmentquite is 
difficult, is impractical 

This invention can solve this kind of deficiency completely with n 
ext kindof novel constitution. 

Namely, when it tries to do chemical cleaning, hollow fiber memb 
rane while immersion it isdone, valve 8 is closed in treatment 
tank, pump 6 is stopped, valve 9 is opened, membrane cleaning 
agent solution storage tank 10 internal liquid pressure injection is 
doneinside hollow fiber membrane module with pump 11. 
membrane cleaning agent solution via filtrate water collector 5, 
flows into inside of hollow fiber of the one-by-one. transmission 
it does from inside of hollow fiber membrane destined for outer 
surface. This time, contaminant which has adsorbed into outer 
surface of hollow fiber membranecontacts with cleaning agent, 
chemical conversion happened, to be exfoliated and removed 
could verify that itbecomes easy. 

While time required (It is possible to be a 10 to 30 mm extent usu 
ally. ) continuing pressure injection of membrane cleaning agent 
solution, when it does theaeration with air-dispersing member 3 , 
mambrane fouling cause substance (Decrease of membrane 
permeation flux is brought substance ) which has adsorbed into 
firm in outer surface of hollow fiber membrane isremoved, 
membrane permeation flux recovers. 

Membrane cleaning agent which exudation is done from outer surfa 
ce of hollow fiber membrane could verify also that adverse effect 
is not given to activity of active sludgeinside activated sludge 
treatment tank. 

And, valve 9 is closed, pressure pump 1 1 after stop, valve 8 is op 
ened,the suction pump 6 is driven, valve 12 is closed, valve 13 is 
opened, cleaning agent which has remained inside hollow fiber 
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membrane is reset to membrane cleaning agent solution storage 
tank I0,the valve 13 is closed, valve 12 is opened and treated 
water 7 is obtained 

Like above with action, with while immersion it is done hollow fi 
ber membrane ,quite contaminant of outer surface of film can be 
washed effectively inthe said treatment tank 2. Furthermore, it is 
possible to do completely in same way even withthe ceramic 
membrane. 

In addition, providing septa 14 in activated sludge treatment tank 
% with valve 15 as closing, space where hollow fiber membrane 
of left side does not exist vis-a-visthe septa can be formed in 
order to become denitrification part, space of same right side can 
be formed in order to become thenitrification part In this case, in 
order denitrification part and nitrification part one part to 
connect, even when providing it is possible to divide septa 
completely. It is possible active sludge said denitrification part 
and to be able to move between thenitrification part to natural. It 
is possible to control movement of nitrification liquid which is 
treatedthe hollow fiber membrane with active sludge and/or 
nitrification part, by setting pipe , valve and pump etc as needed 
between denitrification part and nitrification part. 

(Advantages of invention) 

(i) . chemical cleaning is possible without removing membrane 
module from biotreatment tank, the workability improves greatly. 
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(ii) . Stabilizing membrane permeation flux in semipermanent wi 
th combined use of methodwhich gives turbulent flow due to 
chemical cleaning and aeration of this invention to film surface, 
itcan maintain in high value. 

(iii) . It is possible to do nitrification denitrification with space-s 
aving, with with here wherethe biotreatment tank is divided. 

[Brief Explanation of the Drawing(s)] Drawing 1 is explanatory di 
agram in order to explain one of concrete Working Example of 
this invention equipment 

Explanation of code 

1: Flow inlet and 2: Activated sludge treatment tank 

3: Air-dispersing member and 4: Hollow fiber membrane module 

5: Filtrate water collector and 6: Suction pump 

7: Clarified water and 8: Valve 

9: Valve and 10: Membrane cleaning agent solution storage tank 
11: Pump and 12: Valve 
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< Drawing 1 > 
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Specification 

1. Title of the invention 

An equipment for biologically treating organic foul water 

2. What is claimed is: 

A biologically treating equipment comprising a 
biologically treating- tank which biologically purifies 
organic foul water, a.' membrane module which is made of a 
hollow fiber or ceramic-membrane and which is placed by 
immersion in the treating tank, a filtering means which 
causes a liquid to pas's from the outer surface side to 
the inner side, of the, membrane, and a cleaning means 
which introduces by pressure a cleaning agent solution, 
intended for the cleaning of the fouled membrane, into 
the inner side of the membrane. 
3 . Detailed Description of the Invention 


[Field of the Invention J 

The present invention relates to an equipment which 
biologically treats organic foul water by means of a 
microorganism such as activated sludge. 
{Prior Art] 

Heretofore, publicly known is a method whereby a 
ceramic membrane or a hollow fiber membrane is immersed 
directly in an aeration tank of an activated sludge 
process to obtain treated water as a permeated liquid 
under suction by a pump while an aeration- induced 
turbulent flow provides a shearing flow onto the outer 
surface of the membrane. 

After the operation for test of a conventional 
equipment, the present inventor has found that the 
fouling on the outer surface of the membrane cannot be 
sufficiently prevented by the aeration-induced turbulent 
flow, thereby resulting • in "a serious drawback that the 
flux, which is expressed in'ai 3 '/m 2 • day, drops. 

Therefore, in order to keep the membrane 
satisfactorily free of fouling,' the fouling substances on 
the outer surface of the membrane need to be removed 
periodically by use of "a cleaning agent such as NaClO. 
The above-mentioned cleaning of the conventional 
equipment has required a complicated and troublesome 
operation which includes taking the membrane module out 
of the aeration tank, cleaning the membrane module with a 


chemical and then immersing the membrane module again in 
the aeration tank. 

Such an operation,' though easily done in an 
experimental scale equipment, is extremely troublesome, 
and can be said impossible, in an industrial scale 
equipment . 

[Problems to be solved by the Invention] 

The object of the "present invention is to eliminate 
the above-described drawback of the conventional 
equipment. And, the present invention provides an 
equipment which allows for an effective chemical-cleaning 
of the membrane module while it is kept in the aeration ' 
tank at the time of cleaning operation. 
[Means to solve the Problem] 

According to the present invention, there is 
provided a biologically, treating equipment comprising a 
biologically treating tank which biologically purifies 
organic foul water, a membrane module which is made of a 
hollow fiber or ceramic membrane and which is placed by 
immersion in the treating tank, a "filtering means- -which- 
causes -.a liquid to pass from 'the outer surface side to 
the inner side of the membrane, and a cleaning means 
which introduces by pressure a cleaning agent solution, 
intended for the cleaning of the fouled membranes, into 
the inner side of the" membrane . This equipment 
eliminates the aforementioned problem. 


The present invention is a biologically treating 
equipnent for performing at the same time a biological 
treatment and a filtering treatment by use of a membrane 
and is characterized in that the equipment has a device 
for more effectively cleaning the membrane module which 

• • * • . / . . 

does not need to be taken out. of: the system for the 
cleaning operation. 

As the biological treatment and the activated sludge 
filtering treatment proceed,, the flux through the 
membrane decreases due to the fouling substances that 
adhere to the outer surface of the membrane, i.e., 
membrane surface which comes into contact with the liquid 
in the treating tank {accordingly, the inner side of 
membrane means the side which does not cone into contact 
with the liquid in the treating tank) . According to the 
present invention, while the membrane module continues to 
remain in the same state, the adherent fouling substances, 
such as SS and slime, on the membrane are removed by the 
procedure consisting of stopping the pump for filtration, 
forcibly introducing a. cleaning solution into the inner 
side of the membrane by means of a pimp to cause the 
cleaning agent -solution move from; the inner " side: to* the 
outer side of the membrane r and/., if necessary, imparting a 
turbulent flow to the 'liquid in the treating tank as a 
result of aeration by means of a diffuser. 

In this case, since the membrane module functions 


depend on an external pressure, the filtering means is 
disposed in any appropriate arrangement so that a 
pressure differential is generated between the membrane 
and the liquid in the treating tank to enable the liquid 
to move from the outer side to the inner side of the 
membrane. For example, the treated water may flow out by 
means of a pump- induced, suction and/or water level 
differential. 

The cleaning means is arranged to forcibly introduce 
the cleaning solution by a pump so that the liquid moves 
in the direction reversal to the liquid transfer 
encountered in the above-mentioned filtering treatment. 

Besides, if the cleaning agent solution remains 
within the membrane module when the . membrane cleaning 
operation finishes, the remaining solution may be- 
recovered by means of the suction by a pump and will be 
introduced into the storage tank of the cleaning agent 
solution. 

In the present invention, the pressure, which is to 
be applied to the cleaning agent . solution £or its 
forcible introduction^ ' is in r the range of 1 - 5kgf/cmV 
preferably 1- 2kg£/air, and the duration ranges from 10 
to 30 minutes. However, the above-mentioned figures are 
appropriately adjusted depending on such factors as the 
types of the fouling substances' (i.e., the types of raw 
water) and the pore diameter of the membrane. 


The cleaning agent solutions to be used in the 
present invention ere aqueous solutions prepared by 
diluting publicly known chemicals to predetermined 
concentrations. However, the. cleaning operation of the 
membrane may consist of ..a combination of cleaning with a 
cleaning agent solution and cleaning with simple water. 

For example, in the case where NaCIO is used as a 
cleaning agent, the concentration of the solution is in 
the range of 0.03— 1 percent by weight and preferably in 
the range of 0.03-- 0.0s" percent by weight. For example, 
in the case where the treating "tank has a capacity of 
10m3 and the surf ace area of the membrane module is 200m 2 > 
tte'usable quantity of the above-mentioned cleaning a^ent 
solution will be 1-00 - 2C0L for a satisfactory cleaning 
level of the membrane. 'Since the "minimum amount . 
deleterious to the microorganism of the above-mentioned 
cleaning, agent is 200g/m% it is apparent that the 
cleaning method of the present invention provides a 
sufficient cleaning effect without adversely affecting 
the microorganism and can be a very efficient method. 

If air is utilized in the cleaning operation, the 
use of a treating tank based on an aerobic microorganism 
is advantageous in the., present' invention. However, the 
treating tank of the present invention is not limited to 
aerobic or anaerobic nature in the microorganism- induced 
treatment . 


In the present invention/ in order to secure the 
anaerobic environment through the cleaning of the 
membrane, a gas, such as nitrogen, may be used in the 
diffuser. The location of the "dif fiiser in the tank is 
not particularly limited and' the' diffuser can be disposed 
in a location which enables the diffuser to perform the 
above-mentioned f unction ^However, the diffuser is 
preferably disposed in a location which at least enables 
the diffuser to cause the aeration from beneath the 

membrane module. . • 

Therefore, there are no particular limitations in - 
terms of the types or levels of "fouling of organic foul' 
water that is to be introduced in the treating tank for 
biological treatment.' In this case, the organic foul 
water may be biologically untreated water or biologically 
treated water that contains activated sludge. And, the 
present invention may additionally install/ prior to 
and/or posterior to the biologically treating tank, any 
other biologically treating tank or non-biologically 
treating, publicly known" tank.' Any of the above- 
mentioned additional treating, tanks may contain treated 
water filtered through the membrane module and/or 
activated sludge slurry. In the case where an additional 
treating tank is a biologically:'treating tank, the 
biologically treating condition may be either aerobic or 
anaerobic. 


Besides, in the biologically treating tank of the 
present invention, the. zone where the membrane module is 
present can be separated from other 2one where the 
membrane module is absent by means of a partition wall to 
create discrete zones. so that each of the zones functions 
as a biologically treating .tank under the same or 
different growing condition -.or microorganism. Even i- 
the growing condition' is the sane, the filtering function 
is preferentially performed relative to the biological 
treatment in the 2one where the membrane module is 
present/ whereas the zone where the membrane module is 
absent is exclusively for biological treatment. If the 
growing condition differs/ for example, the zone where 
the membrane module is present is utilized as a 
compartment for an aerobic nitrification to nitrify the 
ammoniacal nitrogen components, whereas the zone where 
the membrane module is absent is utilized as an anaerobic 
denitrification compartment to' which the NO x -N liquid can 
be fed from the above-mentioned nitrification compartment. 

As explained above, dividing the biologically 
treating tank into zones by means of partition wall makes 
the functions of the zones, discrete and realizes a more 
efficient and more space-saying biological treatment. In 
this case, a construction is possible which allows the 
circulation of the activate sludge and/or membrane- 
permeated water to take place in each of the zones 


through the partition wall and/or pipes - 

The equipment of the present invention may have a 
discharge device for taking out of the systeia the 
membrane fouling substances "that will be removed as a 

* > - 

result of the cleaning of the membrane module and a 
discharge device for discharging -the unnecessary residual 
activated sludge from the' biologically treating tank. 
[Example] 

Below, an embodiment of .the present invention is 
explained with reference "to' Fig.' 1, and the constitution 
and working of the present invention are described in an^ 
example utilizing a hollow fiber membrane. 

1 is an inlet for organic foul water such as sewage 
water; 2 is an activated "sludge process tank; and 3 is an 

air diffusing member. • . 

*•*<•.••' 

A hollow fiber membrane module 4 is immersed in the 
liquid in a suspended state above the air diffusing 
member so that the turbulent "flow which is "induced by the 
diffused air reaches the surface of the hollow fiber 
membrane. The hollow fiber membrane module 4 comprises a 
bundle of a very large number of hollow fibers. At the 
outer surface of the hollow fibers, the membrane 
separates the activated sludgers' from the liquid so that 
the liquid enters inside : of 'each of the hollow fibers by 
way of permeation to be collected at e filtrate ' 
collecting part 5. Then; • .clear • treated water 7 is 


obtained which is perfectly free of SS as a result of 
suction by a suction pump 6. 

The surface of the hollow fiber membrane, which is 
given a vigorous turbulent flow, is relatively well 
protected against the fouling by the activated sludge and 
therefore a stable flow of flux through the membrane can 
be obtained for a prolonged period of time. However, 
with lapse of tine, a sort of membrane fouling substance 
(presumably a substance comprised primarily of a 
biopolymer secreted from the activated sludge) starts 
adhering mainly to the surface of the hollow fiber 
membrane to thereby markedly drop the flux. 

Therefore, in order to prevent the above-described 
problem, it has been hitherto necessary to take out of 
the activated sludge process- tank 2 a whole set of the 
hollow fiber membrane- module, which is then immersed in a 
solution of a cleaning' agent,' such as NaOH, KC1 or NeClO, 
for chemically removing the' membrane fouling substances 
and thereafter is immersed again in the treating tank so 
that the treating operation is- started again- The above- 
mentioned operation for cleaning, though easily done in 
an experimental scale equipment, is extremely troublesome, 
and is impossible in an industrial scale equipment. 

Because of the novel constitution, the present 
invention can completely eliminate the above-mentioned 
drawback. 


When performing a chenical cleaning operation, the 
procedure consists of closing a valve 8 while the hollow 
fiber membrane is immersed in the .treating:. tank, stopping 
a pump 6, opening a valve 9 and forcibly introducing the 
liquid from a cleaning .agent solution storage tank 10 
into the hollow fiber membrane module by means of a pump 
11. Then, the cleaning' agent solution enters inside of 
each of the hollow fibers "via .the filtrate collecting 
part 5 to Rove from the inner sice to the cuter side of 
the hollow fiber membrane by way of permeation. In this 
case, it has been confirmed that the fouling substances,^ 
which have been adsorbed on the outer surface of the 
hollow fibers, contact with the cleaning agent to undergo 
a chemical change and become easily removable- 

. The aeration by means of the air diffusing element 3, 
while continuing the forcible introduction of the 
cleaning agent solution for" a predetermined period of 
time (normally 10 - 30 minutes) , removes the membrane 
fouling substances (substances causing the reduction of 
the flux through the membrane) , which have strongly 
adhered to the outer surface of the hollow fiber membrane, 

and, as a result, the. flux rate through the membrane 

...... 

recovers . '. ' 

3esides, it has been confirmed that the membrane 
cleaning agent, which- permeates through the outer surface 
of the hollow fiber membrane into the activated sludge 


process tank, exerrs no deleterious influence on the 
. activity of. -the activated sludge. 

then, the treated water 7 is obtained after 
sequential steps of dosing the valve 9, stopping the 
pressurizing pump 11, opening .the valve 8, driving the 
suction pump 6, closing the valve 12, opening the valve 
13, returning the cleaning agent that remains within the 
hollow fiber membrane ' to "the cleaning agent solution 
storage tank 10, closing the .valve 13 and opening the 
valve 12 . 

Based on the above-described working, according to _ 
the present invention, it is possible to clean extremely 
effectively the outer surface of the hollow fiber 
membrane to remove the fouling substances, while the 
membrane is immersed in the treating tank 2. The same 
procedure applies to a ceramic membrane, too- 

Besides, a partition wall 14 is provided in the 
activated sludge process tank 2 and the valve 15 xs 
closed to thereby present a- construction such that the 
zone, which is left to the partition wall and in which 
the membrane module is absent, is utilized as a 
denitrification compartment, and the zone, which is right 
to the partition wall, -is utilized as a compartment for 
nitrification. In this.,qase, the partition wall may 
allow a partial communication between the denitrification 
compartment and the nitrification compartment, or may 


completely separate the two compartments. Alternatively, 

a construction is also possible which allows the free 

movement of the activated sludge between the 

denitrification compartment and the nitrification 

comoartment or which regulates the movement of the 

activated sludge and/or "of the "nitrified liquid treated 

in the nitrification compartment with the hollow fiber 

membrane by providing^ appropriately such means as pipes, 

valves and pumps between the denitrification compartment 

and the nitrification- compartment. 

■ . .... . r': 

[Advantageous effects of the.-invention] 

(1) Workability is remarkably enhanced because the 
chemical cleaning of the membrane module is possible 
without taking it out of the biologically treating tan.<- 

(2) The flux, through .the membrane .can be maintained at a 
high value in a stable and almost permanent manner as. a 
result of the combination: of the- chemical cleaning, .and 
turbulent flow given to the surface of the iaembrane by 
aeration irt accordance with the present invention. ■ 

(3) The nitrification and denitrification can be 
performed in a space-saving manner by partitioning the 
biologically treating tank into zones. 

4. Brief description of the drawing 

Fig. 1 illustrates an embodiment of the equipment 

according to the present invention. 


